Effects of dibutyryl cyclic adenosine monophosphate on the ultrastructure of endothelial cells in rat lungs cold preserved for 15 hours.
Dibutyryl cyclic adenosine monophosphate (db-cAMP) has been shown to protect vascular endothelial cells by increasing the level of intracellular cAMP, and we have previously reported its effectiveness in lung preservation. Here, the effects of db-cAMP in lung preservation were ultrastructurally investigated, and the ultrastructural changes before reperfusion were correlated with pulmonary function after reperfusion. The lungs of 17 Lewis rats were flushed with perfusate and prostaglandin E(1), and were then divided into three groups. In the fresh group (n = 6), the lungs were flushed with extracellular-type trehalose-containing (ET-K) solution and were reperfused immediately. In the control group (n = 6) and db-cAMP group (n = 5), the lungs were flushed with ET-K solution and ET-K solution plus db-cAMP (2 mM), respectively, and were reperfused after cold preservation at 4 degrees C for 15 h. Before reperfusion, tissue was sampled and ultrastructurally analyzed by transmission electron microscopy. In the endothelial cells of pulmonary arterioles, the incidence of protrusion was significantly lower in the fresh and db-cAMP groups than in the control group (p < 0.05). The incidence of detachment and microvillus formation were significantly lower in the fresh and db-cAMP groups than in the control group (p < 0.01). The ultrastructure of the alveoli did not allow separation of the control and db-cAMP groups. The shunt fraction and wet to dry weight ratio of the lung tissue after reperfusion were significantly lower in the fresh and db-cAMP groups than in the control group (p < 0.01). Positive correlations were found between the incidence of these ultrastructural changes in the endothelial cells of the pulmonary arterioles and pulmonary function after reperfusion. These findings suggest that db-cAMP might attenuate the lung injury caused by cold preservation and ischemia-reperfusion, partly by suppressing the acceleration of the structural changes in the endothelial cells in the pulmonary arterioles.